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(54) SEMICONDUCTOR DEVICE HAVING ANTIFUSE 

(57)Abstract: 

PURPOSE: To acquire a semiconductor device having a 
semiconductor circuit of stable specified characteristics 
by forming an amorphous semiconductor layer for an 
antifuse whose thickness and configuration are uniform 
by forming the amorphous semiconductor layer before 
formation of a layer insulating layer. 
CONSTITUTION: This device is provided with a 
semiconductor substrate 41, an insulating layer 42 
formed on the semiconductor substrate 41. a lower 
wiring layer 43a formed on the insulating layer 42 and an 
amorphous semiconductor layer 45 for an antifuse 
formed on the lower wiring layer 43a. Furthermore, it is 
also provided with a layer insulating layer 50 which is 
formed on the insulating layer 42 and the amorphous 
semiconductor layer 45 and has a contact hole 52a 
attaining to the amorphous semiconductor layer 45 and 
an upper wiring layer 53 which is formed on the layer 
insulating layer 50 and connected to the amorphous 
semiconductor layer 45 through the contact hole 52a. 

For example, barrier layers 46, 44 are formed between the amorphous semiconductor 
and its upper wiring layer 53 and between the layer 45 and its lower wiring layer 43a, 
respectively. 




layer 45 



LEGAL STATUS 

[Date of request for examination] 



http://www1 g.ipdljpo.go jp/PAl /result/detail/main/wAAA30aatcDA4051 98681 PI ... 2004/09/22 



cmB^mmff-fT cj p) 



02) ^ II 1^ « (A) 



i^li^5- 198681 

(43)4>Bfl B ¥bE 5 ^(1993) 8^60 



(SOIntCl/ 






F I 






H 0 1 L 21/82 












21/3205 












21/90 


B 7735- 


-4M 










91^- 


-4M 


HO 


1 L 


21/ 82 F 




7735- 


-4M 






21/ 88 M 


(21)aiffi#^ 


^JiT4-281356 




C71)t±JlPA 


000005223 














(22)aiffiB 


4 ^(1992)10^20 B 




(72)^ 


mm 


^*^illmi^l*tm^'l^E±/l^Bat4Jl0l5#ife 


(31)«$fc«±5i#^ 


^JS^3-275822 








»^JIIKJIWm4^^K±>'hBa*1015#ife 


(32)®$tB 


^3 (1991)10^ 23 B 










(33)^«I±5S@ 


B:*: CJ P) 




C72)^ 


mm 




(31)«ife«l±3S#^ 


#S¥3-275823 










(32)«5fcB 


^3Cl991)lO>g230 












B:*: CJ P) 






mm 




(3l)ig^*i±5i#^ 


«ffi¥3-278206 










(32)^ a 


^3C1991)10^25B 










(33)«$fe»±^S 


B:*: CJP) 




C74)RmA 





(54) r>^tc».-x$«x.fc^Ni^$^e 



(57) [ 

3 a . 4 3 b i . T^iailg4 3 a (D±(C?fM^ n/ciT 

mmmm<D±{:imf^^ ti^^<^^ i^^^v ^^~>'^5 2 a ^ 

@) ^coP^^tcTiK T^4 4 ( 4 6) 




52a, 52b-=i> J' h^H-VU 



1 

[ fs*«i ] ^mwmR{ 4 1.61)^. 
wm^mww&±.\^^^j^^ tt/c^&»ji( 4 2. 6 2 ) 

mifB^^±{::®^^tt/cTiiia^( 4 3a. 63) 

4 5 . e^) t. 
oSul2#fBK^»f4^^ (4 5. 6 5) \z.mt^ 10 

h ^^-/\-^^ir^mmmmm( 50. 66) 

(53. 72a) t . 

[ ^*^2 ] BfnBT^ia»i( 4 3a. 63) h tulB 

4 5 . 6 5 ) h(of^\z.-fm^<') rm 

(4 4. 64) ;a5?fM^ tL. ^LT. mriB^^Be^^f* 
1( 4 5. 6 5) hwmim^^i 5 3 . 7 2 a ) ^ 
ratCji^^^y TJ1( 46. 56a. 71a. 76a) 

[ mim.^ ] tfiiajt^^^y re( 5 6a. 76a) 

[ fS^Il4 ] BUieJJl^-^y T^( 7 1a) ;5S|ui5_bJi 
ia^^( 7 2a) cDT{:ifeoTttnaJira»?^( S O . 
6 6 ) iidMffib T V ^5 C h ^mmi fS*:^2 S5^ 

[ f»*:«5 ] mm^^m?^wm{ 4 s . 6 5 ) ;65r 

[0001] 

[ mil_hco^iJffl5>^] I C. LSI /^^^co# 

^#ft:^»;i|Bi-^o r^y^M ^ -Xfi. F P G A 
( Field Prograrrmable G^te Arxay)?fei:*(^^— ^ 

[0002] 

[ fi^^cosit] rv^t:n.-xigitAti. mf^. mi 

( d ) {c^-rxo t-. ¥^f*:S«l cO»»S2 co±{cM 

fL:fcTSia^( ^JR) Ji3 1 ±MmMi ±m) m4 



) " 4#li¥5 -1 9 8 6 8 1 

2 

^ V \z.X^m^mz h ±iiiS^ii4 h (DWiZ. 

^B^sKv-y ^i^m^ •^mm-^z.hxwdh^x^^^, 
fa^^ mi ( d) (DwmDmn<o^>^^vm&cx 

7,nxmMcm&\^x\^^^o r^-^t ^-x^^^v^/cf 

P G A^5^ J.Brriaier et al. "a very hi^-sp 

eed field prcgramrBble gate arxay usingnetal-to-me 
tal antifuse programable elements", IEEE 1991, Cos 
ton integrated circuits conference, P^3er 1.7, p 

p. 1- 6 ttrv^^o 

[ 0 00 3 ]^ (DTly^M ^ -X«i£A^^i^fc:*«<$: 

mm\^^<D^9 {ci.xwm^ti^o mi ( a) k^-t^ 
0 t^. v^y ^>f^E<D^wmm (DAiK^mmz 
=t(Dnz.-rm^{ ^s) S3^?f^^si-5o 
r. mi. ( b ) {c^-t^o tc. ^-^mwrnm^ xw 

v^. Wsm^y'^^y^\^^r>x^y^^V /v-e ioJ: 
m -^m^^. Z^^^^iy^^Y /i-6 . 7 f^f:iTli 

[ 0 004 ] m^. ^®cD±{::cvDS(^i;o-r#0^B« 

Vy »$^1 0 0 nm) ^ffMb. [Hi ( c ) t:i 

Xffi#faW>^y r2 v^8 ^a-To -^LT. ^fficOit^T 

:=i'^A/£^^(7>^Mii^ff^^£b. mi ( d ) tc^-f-j; 
r^-^t ^-x«^;;ljol^Tf^. _biigfilSii4 ^^^s^b 

:^l^T^l. iiBiSl^4 ;05TJlga^3 iCiil^SiLr 
[ 0 00 5 ] CcT^t^ffiCDTV^t: XAT-tt^B^aKi/ 

y :3 >^ji8 com^ffi&tffi^n 0 0 MQ^-efct5 . 

;iia^3 ^ ±^is^4 ^ -^iwrn t^f^. ^ tx.^ 
itr^B^BKi/y ^>cD^a5^#^^B>-y ^^^vtc^^-c. 

v^y :n>-jl8 CDig;i7Lfii^5 0 —15 0 Qt^Ttf^o 

[ 0006 ] ii^(Z)^^^ff^eT*coiS^co^Sf::(ir 

/U-^: ^^^i^AC Al . Al -Si . Al -Cu . Al -S 
SH^g<t#s^BKS/y ^i^-S^^^^b-CV^^^. CVD 

h(r>Wi\Z.^<^) rmi W. Mo . Ta . Ti N. Ti W. 
WN. Ta Ntj:tn ^JF^^LTV^5( ( 
f^. Brian Ckxdc, Steve Keller: "Amorphpus Siliccn A 
ntifuse Ttec±nology For Bipolar , Bipolar cir 

cuits and technology meeting, IEEE, 1986, pp. 99-1 
00. i|$M^3 -1 7 9 7 6 3 ^<2^^( E P -0 4 1 4 3 



3 

6 1 - A 2 ) ^m) o 

[00 0 7 ] mx.{^. m2 ii^i^-rxo (c. m<Dr>^\i 

^-X^igAfl. T/l^^ M.Tm^Mm2 1 . Ti N 

2 3 . Ti N±ii^^y Tm2 4 j^it/T/U^ ^^^^'^JJi 
$mm2 5 ;6^?>:^e6o i^V ^'V^^f^S^ 

2 6 (7)_tt^^»S2 7 ;d5ff^j5g;$ ^<;)±f::T®ifl^ 

2 1 mm^nxi^^^o Tm^dMm2 1 <^_htcTi nt 
ffM-r^o ^t:^. ^m\^Ti N^mmi^. m^^xr/u^ 

2 5 t^(OT(D±mTi Ny<]} Tm2 4 ^ffM-f^o ^ 

h ;^^"/i-3 1 x\^Tmwmm2 1 ^ ±^ia^2 

St tm N^<y r^2 2 :f3j:t/2 4 ^:^M.T^iiLT 
[0008] 

co=i >^ ^ h 7}^— yi-rt-tr^^^v-y >m(^W-^ i}^— 

Xt^< . >^ i7 h 7}^— /UF^COJ[£®=i -C(^#^W 

i/y L-^^i/^^i^— T*?i< . ^^f-^S^<75 

*#iz.^mE. on) wgi'^^'^h 

[ 0 0 0 9 ] ^ (C. ^feRv-y VSi: ±MiB^^ 

m2 {z.^\^f:Lm^x\t.. ^^B^sKv^y :=^>'m2 3 

g(5r*£0/<y TS2 4 (r:>y>>=rv ':fiJ^<—^ry ±te>^.3 
2) ^;65*^6b^^TV^5, -^co/cibfc. /^y 

rm2 4 cDj?:$^je:< -r^i^^^s^^fe^o -^tp i"^^ . ^< 
y T^<^jp:^ttAofcjj:;i:TJJigfi^2 5 (7:t^®(D[iO[£b 

[0010] *^?^(^S&^f^. i?^ ^t^cDJ^-^'c^r:/ 

^\i^-xm^^B»^m»m( v-y ri^-s) ^ffMb 
[0011] 



( 3 ) f^m^5 -1 9 8 6 8 1 

4 

10 [0012] Tmwmmt^T;\-^ j>^x^^m^\z.^ 

0 fi:m^\^. ±m^<') Tmm 1 ) ^^reS^^^toji 

( 3 ) ±Mmmm(or\z.mif^^fvbo 

[0013] Ti^^\i =u-xm(o^^un^mw^mt-T^ 

[ 0 0 1 4 ] ^/c. TSia^®*D^J:t/±eia^;55ryu 

^ ^^gfev/y rn^-^ ^Mv^y -y-^T K . T^y -y--r 

Tf5Xa( r) ~( ;^-) : 
( T) 4^^ft:S^co±fcJ6^^?fM-r5XS. ( ^) 

^Kf^-r^ _L^ifi^^Mrpi^^^c7)Xtcff^^-r^ xs. 

[0015] T^IB^c^fMXg( ) ^ #B^0K¥« 

^^jic7)jFMxg( »>) t(DmK^ Tm^<') rm^Tmm 
^?F^^i-^xg( i:Xgga^e^?FM-r5x@ 

xh^^\ 

[0016] 

50 ^m^mw\^mmi^(omkzm^-r^ (ox ( t-=t t?-^ . 



( 4 ) 



W5 -1 9 8 6 8 1 



—x(Dm^^h^nB.. ^iimcooNgfetfttt^— ^^^^ 10 

[0017] 

mi 

mmmmmxM . ms i^m? (^mm^mmx^^o 

icLTKig^ti^o HIS {c^-rx^^ v^y 20 

cvn&f^t'x^mmi mK.\t^ sx^m) 4 2 ^ff^^si- 

y >^m^J:t^ii^XoXr/l'^ ::^^M.mi : 1^1)5 O 0 

ntto 4 3 ^mmL.. ^(D±{c^ Tm^<v Tmtfj:^mt 

^^l^iTi N) S( i?^ : ^1 0 O m) 4 4 ^^^V 

^y >-^ffitcj:ors^-r^o ^^v^y v-^^fet^^ 
^y v^z-r^. ^ 

[0019] m^. 'm\:0-^>mA. 4 (^^jiir, ^^bRv^ i^? 

y :^^J1( J?^ : 8 0 —1 1 0 m) 4 5^CVD^^fc 

f::t±, v^^v-C sii^) ^v^^:±v^v/y >-( si2ifc )c7:>il7t;^ 
;S(;iJ:oT. £K) ?^^4 o o -5 o o u 

-r^Tt>tt. ^fc. ::^y<^y^^) l^^^(Dm^\Z.\'^^ v/y 

h ^ry^^^^-T-x^V^y ^^i-^o :l(D^ 
^aKv^y :=! :/^4 5 {::^M4^^^:^^^?iA&T-K -:/L 

^^^i^^bxp. at*, mm. iTim^ti\t^jm(o 

^mi)^M\^x^^ . K-;^'aii XI o 14^1 XI 0 16 40 
y :nvg4 5^^ta^t^^^/^s^^-r^o eoori^Jlii 

[ 0 0 2 0 ] ^ ^ (C. ^fsKvy Vji4 5 <^±f:i. _h 
il^'^y r^^/^^mb^^Vii( : ^1 0 0 nrtO 4 



[ 0 0 2 1 ] II14 {c^-tXo fc. Uiy:^h m4 7 

^i: bT. mit^^>'m4 6 . ^B^B^v-y =i>'g4 5 4^ 
^y^i^^w^t^{cx<:>xm^m^=^y'f-:^V'r^. ^(d 

b u v?;;^ h g4 7 <DTco?i^{c:i tih (DMA 

4 . 4 5.4 6 ^r>'^t XffM^^ (DW^ii^m 
#^-yr5c ^bT. ^4 7 ^^^jT-^fcfir>> 

[ 00 2 2 ] ms (C^-rJ:5 ^^UV^^h Ixv^ 

^^bx. TJiia»s^^^->^<7)i-v^^hg4 8^?f^^ 

t"^o l^l^v^^^^h ^4 8 bT. TyU^::^'^A 

g4 3^RI E^. :7^^X-srmo,^>'^j£;J^^''{-j:or 
^^S^Wt-^^/^Vi^^bT. TmE^m4 3 a ^XXM3 
b ^?P^^i-^e ^>^>^h S4 8 ^^^PJX^fcflT^y 

[ 0 0 2 3 ] me (r^t-J: 5 t:i. ^®(::sia . PSGtj: 

t^<Dmm^Bm5 0 ^cvurnxmrn-r^. ^(d±ic^ 

^ \zMit\^ . ^^b T . ^ h 7}^ -/i-m®E?f 

(::^p(7)fe^i^v^^h ii5 1 ^m^-r^. mi^t^^h m 

5 1 tl.X. mr^^MM^ O^Rl ES. y'^y 
:^'^:iLy^l^^^t£:t^{cXoXmm.mz^^y^>^\^ 
T. r3:/^>:^h /^:— yl^S 2 a ioj:t)?5 2 b ^mn^o ^ 

7j^— 2 a \hlt:imt'f'^>m4 6 ;6^^tbb. 
^i^-^^h 2 b F^tdT/l^S: ^ A TiiiS^^4 

3 b ;65|^aibTV^^. ^bT. Uv^;^f ^5 1 ^^^JT^ 

[ 00 24 ] ^cD^tc. m7 nxu^ms {^^-rxo t^. 

:=il^^i^h ^—71^5 2a. 52b ^^"T^ SPbI^^S 

-f) ^?FMb. ^^-^>^^i:bT. 
oTii^fi^tc^^^^^-^bT. _h®ia^5 3 ^Mf^-r 

I 0 0 2 5 ] ^ CDi 5 t-b TJ^^^ tLfcT —X 

h ^^—/U5 2 a f^T*c7)ryl-5: A±Sga^^5 3 
^b^^ >'g4 6 cDr3 ^ h ^J^5 4 a ^b T jo 
19 . — h 7^— yU5 2 b ^X^T/U^ A 

±^ia^^5 3 ;a^ry^^ ATJiia^4 3 b t > 
^ ^ h M^5 4 b T*^b Tii^t;i:=^ ^ h mmc ^ 

«^bTl/^5o 

[ 00 2 6 ] ^s^sSv-y n 5 (±T®ga^^t Jirpi 



7 

D . ^ ^-^^^ ^ b 7^^-/1-5 2 a ^7:)1^-f Xt;ift^< 

sr^ji. ='>'^4 5 tis^jgfei^n o o mq 

3 a <t _bSgfi«ii5 3 t nmU^ii^yt—'^>'^mt fJ:o 

Tv^-5o ^fc. rm:^xx^±M(D^<'J rm4 4 . 4 e 

^^^Miy]) zn l^mA 5 ^T/l-^ ^^"^ J^^^MA. 3 a ^oi 

4 5 ^(D^wc^m^^ nr. i^H^sKv^y >'^4 5 t^is 

[ 0 O 2 7 ] ^LT. TV^^e^^-^^'^jtFT'CDT^ia 
^^4 3 a ^ _bgiHl|jl5 3 t <Df^\Z.S ~1 1 V ( Mx. 

lov) (D^</v:^m±Jkm\i'r^t. ^p^sKv^y^ 

SSa^4 3 a ^ JiMBS^S 3 t ^5^ilt^^lC;i5o 
r (D^^fsSXy ^/g|5^;55Si;^#^B^0Kv'y ^ l^^W^L^T 

[0 0 2 8 ] m2.^ 

HQ -Ell 3 ti. *^pjcD^2 ^ife^^Jtc^^^rv^ 

60 119 (c^-rj:9 Ci. v^y ^^^^ ^^^—fS:}£(^'^W' 
S«6 1 (7>±{C^^( Si02^) 6 2 Srl^^lbft. CV 

\Z.^ T)V^ -r>i^jg6 3 

6 4 ^;=^^-y^y >'^&{::i:oT»g-r^o m^. mt 

^i^>me 4 (7)_h{::. ^B^«i^y :=':/^6 5 ^CVD^fe 
[ 0 0 2 9 ] ^B%Kv/y :n>'g6 5 <D±{C:7::^h l-i^:^ 

-rr) ^ff^^i-'So ®^-^;^^ir LT. ^ 

^aKv^y =2>^J16 5 . mit^^>me 4 :^oJ:Ijfr/l^^ 

t^ju^e 3 01 4 X(D^4BU(Dmm:^. RI Ej*. 



( 5 ) ^mW-S -1 9 8 6 8 1 

8 

[ 0 0 3 0 ] m^. 09 K^-rx^ ^ffitcsicfe. P 

sGfj:t'(Dmm^^mQ e ircvurnxmrn-f-^o tco 

/U(Dy<^—>{cm^V. ^^bT. ^iV-^^h 4^-/1-^ 

j^^^B^i;ilipcofe5wv^;=^h ^6 7 *ffM-r^c ^^^1^ 
>?>^h ^6 7 t bT. jlPsi^^ee^Ri e 

X^X-^:ii:y^>'^&7it^{Ci:or51S^W{c:ni>y^ 

>^Xr. 1^1 0 tc^i-J:9 =i>'^^h 5^^-/1-6 8 

a ^oJ;t/6 8 b ^IS*t5o l^v^^h 116 7 ^^^jT^^fc 
[ 0 0 3 1 ] HI 0 ICTjk-irXo t-. ^lK:7;^-h U 

r ^6 9 tCioT^^^-^^h 8 

a (^St?n-r:fet9 . 31 ^ h 7j^-yV6 8 b ti^tUb T 

v^^o ^bT. n<^vv?;=^b me 9 :Jb^J: t>*lfe^6 6 ^ 
-^^i^ti^x. ^^B^aSv^y :='^g6 5 joj: r>*^Yt:5">^ >^ 

^6 4^RI E&. X^X-^oi^y ^V'^^T^^^^tCjZo-r 
]gtR6^tc:^5/^>^b-C. Ill 1 {c^-r^v 
20 ^ h yi-6 8 b ^^^^ -^5o >^ ^ h 71-6 8 
a F^dl^B^sKv^y r^t^ge 5 ;65^liib. r^^-^^h 4^" 

8 b F^^cr^i-^: ::^'>i^TMia^6 3 ^^^t^bTu^ 
-So -=ebr. il6 9 ^^?r«JT-^fciir5/ v-v-^ 

x^.^-r^o 

[ 0 0 3 2 ] mi 2 {C^-tX 9 t-x =i>^i^^h7t^ 

—/U5 2a. 52b ^m-r^mm^MmS 0 (D±(D±m 
K±M^<V Tmt\^Xm\:f^^>'M7 1 ^CVDffi^f^ 

fi^/^^/^y v-^ffii^iiorsjlb. -^(DXtcT/u-^ ^ 

vcDUv^;=^h ^7 3 ^ff^^-r^o 
[ 0 0 3 3 1 i^v^;^h S7 3 ^-^;^^<t bT. r/i-^ ^ 

'j7A^7 2 iQj:t/M>ft:^^>'^7 1 ^igMWt^RI E 
:7^^X-vni.^^>'X&/£t'i:iJ:oTmWtc:x:>y^ 

v^'bT. mi 3 *5J:I/[gll 4 ^^b^^ 

>S7 1 ^-e<DTtC*i-^T/l-^ ::^'^iNiiilBfi^)l7 2 
a ^oJ:t57 2 b ^?FM-r^o ^bT. i/v^;^h m7 3 ^ 

I 0 0 3 4 1 r <DJ: 5 t^b XWm^ ntLT^-^}! ^ -X 

h 7}^-/^6 8 a fyXlMSmmi 2 a ( (D'^^t'^i^^m 
7 1a) ;^)^#^B^BKv'y >^^6 5 ^ h ^^7 4 

a iriSMbr^^t? . — /1-6 8 b \^X 

niMs^Mm? 2 b ( (Dmt^-^^^m? i b ) ^^ryi-^ 
z^^M.rmsdMm6 t^i^^ 4 b 

( 0 0 3 5 ] r 5 t^b r^s^sKv^y ^ VS6 5 iiT 
/ce^ffi±t:i?FM^^^c^T% ^yi ^a^B 



( 

9 

VS6 5 fim^ffi&t:^^ 0 0 MQ^S^ ^'C^ < . T>' 

^ -xsitF riiT^ia^se 3 t ±M^^m7 2 

6 5 ^^AjX-TjV^ ^^iNgailSe 3 ^oi 1/7 2 a 

F X(OTmwmme 3 ^ Ji^iBII^7 2 a (Dm\Z.S 
1 1 V ( 0>Jx.f^. 1 0 V) (D^</i'::^mS.^^M'r^t . 

100 Qmg^T*s^fii;d5T^5(9 ^ mmm\::.f^^o ^ 
ON 4^^) ci-rntf. mm.(Dmmm^^mi^'r^ 

:Lttmm>o 20 

[ 0 0 3 7 ] 0ij3 

mi 5 -mi 9 fi. :if-wmmz mmwm^w^^.^riy 
y jitcjjiy^y rji( mt^'^i^m) ^mm^ 

>';i^il^6^t:iS;s6i^tpr:<t T*?FMi-^o ^.ciB. ^Ui \z 

'rh(Dt\^xm\^^^o 30 
[ 00 3 8 ]- (DT>^\i ^ -^H^ ^mi^mm^±»i(D 
{^"Lxm^^th^o mi 5 {zfyk-rxo ^-r. > 

:y^y ^-^'^T^^^^t^JzoTTyi-^ ^'>i^@4 3 

^c^_b{c. T^^^y r^<t/.^^^>^^;:^^>'ji5 4 

cvDfe<D:^{^(i. WF6 ^fc. 
^r/u-rfxcio-cj^^/^v^y v^i-'So ^>'i?^ 

^^^V^S 4 (7)_bfC. ^^B^v-y ri>Jl4 5 ^CVD^fe 
t/y i:i>'S4 5 (^l^M^fe^^r^V-aAfe-eK— yUTti 
[ 0 0 3 9 ] ^LT. ^H^sKv^y >-S4 5 CD_h{C. :7 

(;:)^{cu>?;=^h J14 7 ^a#^ii--6o ^l 6 {z 



) 4$r?l¥5 -1 9 8 6 8 1 

JO 

y rn>'^4 5 :}oXXf^:^i^:^'T>m5 4 ^igMfi^dRI 

^>^-r^o ^(D'^^tl^X. Uiy:^h m4 7 (DT(D^ 
{z:Z,tlh<Dm5 4 , 4 5 ^T>^\l=L—Xmjim^<D 

mmzm^^^^. -^lt. g4 7 ^^^j-e^ 

[ 004 0 ] Hi 7.\z^~tXo ^xS7^V u 

mk\.x. TmmBm^^^—>(7:^iyzy:^vm4s^ 

MJ^^^o ^l-'i^-^h jl4 8 LT. ^ 

orm^^f^rc^y^^^LT. T^ga^4 3 a ^oJ:t;? 
4 3b ^mj^-r^o l-C^v^h S4 8 ^^^jT-^fcfir:y 

[ 0 0 4 1 ] Eil 8 ic^-r^o ^®{;::sia. PSG 

tf:t^(Dmm^m5 o ^cvv&xmm^^o ^tco^ 

h ^5 1 bT. ^ra^^^S O ^RI 

X-^^:y ^>':?^ft/^if J: o rilJ^&^fC:ii>> ^>'>/ 
bT. r^V^^^h x^— yW5 2 a *5J: 2 b ^m^^o 
^l^^^V >i^-/l-5 2 a P^tC^B^aKv^y m ^^§4 5 ii^^ 
aib. yus 2 b F^fCTyv^: ^^AT^iB 

^4 3 b ±m\^\^X\^^^ -^bT. Ji5 1 ^ 

[ 0 0 4 2 ] r C7)^tc. ^1 9 fC^-fct 9 ^ V^^?^ 

'ri^(owsmowumzx.-:>x^ ^i^^^vit^—jv^z 

a f^(7)^e^ffixy =2>^®4 5 (D ±.\z.^ :^'Tym^ 6 

a f^^tC, ^ Y /Jn— yl^S 2 b H(OT 

J^WMm4 3 b COiiiC^V^'^^T^VilS 6 b ^?F^^i- 
5o 0fjx.f^. tciWF 6 ]^ti^i 0 ~i 

0 0 Trtlbrr (^b . /ii^OJ^jcSC S«) \Um.^2 0 0-35 
0 rcibTtr^ o ^i^i!f:^'r>(Di\iDy) fc-ey y^'^^^. 
^ Ji^fJ:H(D0MM.'^m^Wm}\ZC V D itT 
^bX. ^V^^s^T^ViiS 6a, 5 6 b i^oiU? 

Sr^l^^s 0 Jito^®{;i, ;=^^^Vi5'y 

ii~f) ^ffMb. g^-^^^^bT. r/u^ 

i-^o ^bT. \^v>>^v m^mmx^f:L\trryiy>^^x 
w^'r^o 

[ 0 0 4 3 ] /^^>'^;^T->'S5 6 a ^T7l/^ 

^^^'^i^ii^ia^gs 3 1 m^-^^^. mi 2 ^o^t^gii 

3 tcT^bf'J:5 ?i^^>ft:^^:/gt T/i-^: ^'>A±giB 

mmt(Dmk^\zir^-t^^mxhho ^fc. 



[ 0 0 44 ] ccoj:5 (CbTMit^ tLf^rv^t ^-x 

b 2 a P^-Ci^iBlIgS 3 ( O^V^;^^^^-^ 

5 6a) :^m^BKi^V ri>^4 5 ^^UT^oE9 . — 
:3b-. >^^^ b 5^^-/1-5 2 b rtT*(i_bgSfi^5 3 ( CO 
^Vi/^^^^^JiS 6 b ) ;d5r/l^ M^Tm^Mm4 3 

[0 04 5 ] :Z(DX^ (Cbr^^eKv^y ::i>'g4 5 t:iT 

/^^B±tcfM^ :rt^ (ox\ ^B^sKv^y ^ ^-^4 5 (Dm 

^\^m—X-h^o Lfc;55oT. T>'^t:^— XcdS^jA 
y r^4 4.5 6a ;?i^#B^BSv^y 5 ^T/P-^ ^ 

«v-y >- Ji4 5 cos&Lfitt>55|^ii] ( ffiT) -r^ r l^^j: 

[ 0 04 6 ] ^^^-^i^h 7^—;i-<0^\^^>^::^ 

(DTm^MM^ 3 a ^ JJigaHJis 3 (Dm\:iS ~1 1 
V ( ^d^fi. 1 0 V) (O^'^yUv'.mjE^TOP'r^^ > 

Kv-y r3>'^4 5 0--^-ev>^ — . #^0^B 

v-y =1 vtcte^^b'C}^fii::6n o o mq^o^^i o o q 

SS^r-T^^st) ^ T^iE«|Ji4 3 a Ji^iSttSS 3 t 
[ 0 0 4 7 ] ^[|4 

1112 0 xm2 1 fi. *^P>^C0^4 
T>^^e ^-X$:^ix.fc^*^$:^gco»3gXg^|^^^.^-r 
^/cie»^o«EB&®f®^-tr&^o :L<Dm^\a±. m2X(Dm 

1 1 {:::^Lfc:=i>'<5^^h 4^-/1-6 8 a *5j;I/6 8 b 

^L/c^r% -Lg^^y Tji( mitf-^^^m) ^^®?fm 
jtrntirm-rh (Dt l xm^ ^5 o 

[ 0 0 4 8 ] Igli 1 r'(7:>^(-. [112 0 tii^-Tct^ ^ 

71-6 8 a F^(75^H^Kvy Vjl6 5 (7>±{^>5? >^/:?^.'X>' 
S7 6 a h /^6 8 b F^09T/U 
5: ^'J' Aga^6 3 (D^iC^l^^J^y^^m? 6 b ^?FM 



( 7 ) 4#W^5 -1 9 8 6 8 1 

72 

10 0 rriltorr fCL . /5^0^S( S«) ?MS^2 0 0 —3 

5 0 ""azi^xffo o -^bT. ^:x^;^7":/ji7 6 a , 7 

6 b isXUmf^^&MMe 6 (;:>±co^Bf::. :^/V:^y > 

^mt^:t'i^^-^xT^i^^ ^^M.m7 2^mm-r^o 
h ii7 3 ^ffM-r^c 

[ 0 0 4 9 1 1112 1 [Z^-tXo (C. ^1/ M7 3 ^ 
-^v^^^bT. ryl-^: iN^7 2 ^RI X^X 

70 iJiSE^S7 2 a 4oJ:t57 2 b ^mmrT^. -^br. u 
i^;^h ®7 3 ^^^jT-^/cflT:y v/^-X-ei^^-r^o 

7 2a ^5=1 ^ h yW6 8 a P^OO^ vX^-7^^^7 

6 a ^:^^b■r#^9^B«vy :n vjie 5 ^ mm^ fhx^K^ . 

— ±SiSll^7 2 a ^ h /1-6 8 b rt<Z) 

^>'X;^7^>e7 6 b ^ifi.xT/1^^ ^^j^Tm^Mm 

4 3 b t ^S^^ tbTil^tC:=i ^ h «igC ^«^b T 

2(? [ 0 0 50 ] _haibfci5 {^^^BKi^V ==^>me 5 <DJ5 
^ i^i^-xM . T^iBj: o^_h^(D^^y rme 4.76 

a ;55Tyi-^: ^'^i^cOv-y =i >'ji6 5 --(T^tefSc^gSih-t* 

[ 0 0 5 1 ] ^br. r>5"fc n-— XSitF T-cOT^gS 
^6 3 t ±J1SEIIM7 2 a <t (T^r^ltCS --1 1 V ( Mx. 
It. 1 0 V) (^^/^yl-v^aBE^Bl^JD-r^^ . ^^aSv-y 

10 0 MQ^^?> 10 0 Q^eS:^T*T:65(9 . TM^dMS^ 

3 1 ±JiBa^7 2 a i: ^mmim^^t^^o 
ms 

m2 2 xfm2 3 :^mm<Dm5 mm^^azm^ 

1 0 {C^L^tiH^m^^h mi 1 T-COn^^^ h 4^— /V6 8 
b ^^^iir^^tc. 1112 2 ic^-Ti^ ^B^sSv^y 
:3 Vji6 5 ^^5/^:/XbT. S<b^^:/li6 4 

^^?5#$-^^o -^bT. m2 tc^ov^T_bli/^y 
( mit^^^i^m) ^±Mmm^x\^^fz,(D^. m4 (dxo 

u^m-th (Oh b xm o 

[ 0052] n>'^:^h yW6 8 a J: t)^6 8 b 
j*^-^i:fc^-e( 1112 2 ) . Ii]2 3 t::^-rJ:9 tc. >^>-X 

8 a f^(7)#^H%Ki/y ^^ile 5 (D±tc:^>'X>^v"Vji7 
50 6 a V^^:^ h zj^— /L-e 8 b t\<Om.VC^~^ 



75 

^>^:^'r>m7 6a. 76b isxumm^^mG 

m^M^-r^ ( I1I2 0 #BS) ^ 
[ 0 0 5 3 ] m^-^^^ t\.X^ T/I/^ 

S^&^tCrii.;/5^:/>rLT. _bgiE^^7 2 a ^X,U7 2h 

v^^-ei^^-r^o :^(Dx^ {z'Lxmm^ titer >^^\i^ 

— yU6 8 a \^COi^>^^:^y'>'m7 ,6 a ^^bT^B^SiX 
y :n >'jg6 5 ^ ihX:^V . ^MiB^S? 2 

a ^t^^'^^h yl-6 8 b ^CD^>'^:^T>'m7 6 b 

4 3 b ^ im.^ fhxmm^^ «5tc ^^^ur 

[ 00 54 ] _ba!LfcJ:5 f-^e^Kv^y ^ >'ii6 5 (DJ¥ 

^ f^i^— -e^b*9 . TJi*5j: t/jji(D^^y rile 4.76 
a ±^T^\^% ::^t^Ac^v-y i3 ^-^e 5 --<z)teifi:^ESjh-r 

[ 0 0 5 5 1 ^LT. TV^t ^-X«5eF T*c7)T^Sa 

um^ 3 ^ ±gia^g7 2 a (owi\z.% —live 

1 0 V) (D^<)Vy.m&^'^1^Vi^^h ^ ^H^aSi^y =3 

VJ16 5 c^— a5;as#?S0^0v/y vfciiB^brigfeifi:;^^ 

10 0 MQ/5^?> 10 0 Qm*^T-T;5^D . T^SEII^e 

3 h iMtmM7 2a t i)mmv^m\z.f^^, Arm^t^m 

( ^y;tf^. yyu"^^*^^. ;&-:^jtv) xmm.x^^ 
^\ ^^y rji^^>^t:^^$^>'/c£v^L^>'^/^7^>-c?f^^b 

^jgv^y -y-'YK . ^y . i^gt^.^MC w. mo . 

Ta . Ti W) fj:}iXmm.Xh^^\ ifi^S^r ^ ^> 
[0056] 

mfs:m^±jiZ.mm.^ fi<Dx. ^^^n^mwm<om^ 



( 8 ) #11^5 -1 9 8 6 8 1 

JO [ mi 1 ( a ) d ) fi. ^^M(DT>^\1 ^—XH^ 

mmmmxh^o 

x## ^mi^mm(DmmxMXT>^\^ ^ -xmj^m^ 
(Du h ff^j^L titt (Dmmmmmx^^ « 
[ m4 1 ^mm(Dmi mmmm&ncm^(D'r>^^\i ^- 

20 tro tzt t (Dmmmmmxh^ o 

x## ^^mi^ms(Dm:mi:mxrmwmm^<<^ -^>x 

[ m7 ] :^mm<Dmi ^5£^^yt^i?.^<?:>rv^t 
#(^«B&sffS[g]-efe^ ( IU8 x(omx -xx(Dmmmx 

30 fo^) o 

[ [US ] [117 (D^mw^W(DW^W'mmx^^ o 

[ ^9 1 ;*:^p^<oii2 mmwm\{em^(Driy^}i=L- 

f:L}^(DuzP:^v m^mmx.tit^<Dwmxmmx^^o 
[ mi 0 1 :^^m(om2 mmmm^^ncm^(DT>^}i ^ 

[ mi 1 1 :^mm%2 mmwm^w^mycoTiy^^M^ 

40 -X## ^ft:^BcOMi§XST-=:r >- ^ ^ h 4^ "/^^ff^ 

[ mi 2 1 :^mn(Dm2 mMwm^\\^w.^(DT>'^}i 

-x## ^^i^iSHcoMigxaTr :=^^Aia^S(0 

»&»f®mT*$)^o 

[ mi 3 ] *^P^cD^2 ^SS^^iit^>^.-5(7)TV5"t ^ 

-x#t ^»ff^M(^«5gxsr*ji^ia^ii^jf^^Lfc 
# (7)®EB&K^®m-efc^ ( mi 4 xc:>mY -YX(Dmm 

50 [ mi 4 ] mi 3 <D^m^mm(oWimw^mmx^^, 



( ' 

75 

[mil ] :^^m<Dm3 '^mwmi\^^^h(DTi^^\i ^ 
[ [i!2 0 ] :^^m<Dm4 mmmmii>^m^(OT:^'^\i ^ 

[ 112 2 1 :^mm(Dm5 ^J£®^Jt:i#.^or>^^t: ^ 
-XM# ^^*:^K(75SaigXST*:n y-^^h Tfv-yW^Jf^ 

^ (Dmmmmmxh^ o 

[ [12 3 ] :*:^0^(7)^5 ^^ffi^JtC^.^ cOTV-^t ^ 

[ m2 ] 



A C 




) ^SB¥5 -1 9 8 6 8 1 

J6 

-Xf^^ ^^^$^S(^MigxaT'_h:^ia»jl^ JfML 

[ w^(Dmm] 

4 1 

4 2 "-^^ 

4 4 ■••T®^<y ^{t^^^>'® 
4 5 -^^bK^>v 

4 6 ---xii^'^y rmi mi&^i^M) 

4 7,4 8 •••Uv^^h ^ 

5 0 "-mmm^m 

5 2a. 52b -"^l^^^h yl- 

5 3 •••xgsa^^c ^^aibh^) 

5 6a, 56b • •^ ^-^^^v^^^/l 

6 3 -TM^mi T/l-^: Aia^g) 

6 4 "-T^^^y mit^^i^m) 
6 5 --^^BSi/y ^^v^ 

6 6 -gPp^^^ 

6 7.4 9 --Ixv^^h ^ 

6 8a, 68b ■ •=3 7^— yu- 

7 1a •••jji^<y TMi mt^<^>m) 

72, 72a, 72b -Xjlgaift^C T/l-^: ^-i^ AiBlft 

ii) 

7 6a, 76b --^ V^;^^^^^;! 

F'-rvf^-t^-xwit 



[ (13 1 




(10) 



#53¥5 -1 9 8 6 8 1 



[ ^1 ] [ 1114 ] 




52a. 52b — =i>jJ^ h-^-A' 




(11) 



^m^5 -1 9 8 6 8 1 



[ mi 0 ] [ mi 1 ] 




68a. 68b — 3 >^ h^-^l' 
72 B, 72b--b»l6»B 



[ mi 4 ] [ mi 5 1 




(12) 



#liV5 -1 9 8 6 8 1 



I mi 8] [ 01 9 ] 




I 1112 O ] 




